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0 Alkylmethylsiloxane containing perfume compositions. 

0 A composition which is an emulsifier-free mixture of a perfume oil and a cyclic alkylmethylsiloxane having 
the formula 
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(O In which 

O be zero; 
lf> 



CH, 
I ^ 

Si - C 
(CH,). 



CH, 

1 ^ 

Si - O 
I 

CH, 



— 'y 



X and y are each Integers and the sum of x and y is four, five or six with, the proviso that x and y cannot 
and z is an integer having a value of 5-50. 
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This invention relates to an improvement in perfumes and more particularly to an imDmv*.m«ot i„ 
concentrated alcoholic solutions of perfume oils used by consumers to imp^Vfrigr^cr?^?^^^^ 
ment^res-des In the substitution of certain organosilicon compounds for 'f^ i^^SlTrnJ^JTZ 

Perfume oils may be categorized as (i) plant materials such as essential oils obtained bv rii^niati^n 

XZT 'T' 1' exudation such i mU'^'SS;^^^^ 

labdanum and gum styrax; (ii) animal secretions such as castoreum. civet, musk and^mS^ Tn^m; 
chemical substances including isolates from plant materials such as eugenol. citral id Qe7an!o? d;nvatJl 

1£^T"'T T '"^^ Hydroxycit^oneMranf Sn"^^^^^^^^ 

substances such as benzyl acetate, musk ambrette and amyl cinnamic aldehyde The irnoortSrt tv^fS 

« cologne, eau de cologne, eau de parfum. essence or fragrant water. TypicSy Tes^ Drirt?^^^^^ 

he«r^Z!H f^'^^ °^ ^^"^ ^® at towering air pollution a need has 

been created for consumer products which contain limited amounts of organic solvents These air 
20 regulatons limit the amount of organic solvents that can be discharged int ^e a°n^SDheT2l?.e 

me federal Environmental Protection Aaencv (EPA\ h^o irtontifi^n ■ 

The volatile alkylmethylsiloxanes of the present invention fulfill the foregoing objectives BecaM,« nf 
presence -n the molecule of long chain alkyi groups, the volatile alkylme5,ylsrxt2Tos^Than.^d 
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compatibility with organic materials such as a perfume oil. As a substitute for all or a portion of the ethanol 
in alcoholic fragrance solutions, the volatile alkylmethylsiloxanes of the present invention have the additional 
advantage of eliminating the disadvantages associated with ethanol based products such as a stinging 
effect on abraded skin, a cooling sensation because of the high heat of evaporation of ethanol, the 
flammability of ethariol and the environmental concerns of ethanol noted previously. 

The perfume compositions of the present Invention are emulsifier-free and hence even less initating to 
the skin. Some perfume compositions contain emulsifying solubilizing agents which have been determined 
to be potential skin irritants. Of the numerous problems faced by perfume formulators. none is quite as 
important as the elimination of any tendency of the perfume to cause imtation, sensitization or sensitizing 
synergisms. Therefore and in accordance with the present invention, the perfume compositions are 
preferably emulsifier-free thereby avoiding many of the disadvantages associated with prior art composi- 
tions which include potentially skin irritating emulsifying agents. Thus, ttie present invention is not intended 
to cover perfume compositions in the form of an emulsion and which may be variously known as. cream 
sachets, liquid sachets, lotion sachets, liquid skin sachets, liquid cream sachets, cream lotion sachets, 
perfume cream sachets, veils of perfume, silks or skin balms. 

In the most preferred embodiment of the present invention, the perfume composition is anhydrous. In 
this embodiment, a perfume oil is combined with a volatile alkylmettiylsiloxane. If it is desired to Include a 
small portion of ethanol. the ethanol is preferably anhydrous ethanol. These anhydrous emulsifier-free 
perfume compositions have improved clarity and the solubility and compatibility of the ingredients is 
Improved, by avoiding the inclusion of water. 

The perfume compositions of the present invention may be applied in the same fashion as conventional 
perfumes and colognes. Thus, tiie compositions are applied as a dab behind each ear, on the wrists, 
temple, at the crook of the elbow, between the breasts or behind the knees. 

These and other features, objects and advantages of the herein described present invention will 
become more apparent from a consideration of ttie following detailed description thereof. 

Perfume oils suitable for use in the perfume compositions of the present invention may include any 
type of materia! which may be classified as a fragrance, cologne or perfume. For example, the perfume oil 
may be a natural product such as amt>ergris, benzoin, civet, clove, leaf oil, galbanum. jasmine, absolute 
labdanum, mate', melllot, mimosa, musk, tonquin, myrrh, mousse de chene, olibanum, opopanax, orris, 
patchouli, rosemary oil. sandalwood oil, vetivert oil and violet leaves absolute. Among the various aroma 
chemicals that may be employed as the perfume oil in addition to the foregoing natural products are 
acetylated cedarwood terpenes, amyl cinnamic aldehyde, amyl salicylate, methyl salicylate, bensyl acetate, 
benzyl salicylate, p-tert-butyl cyclohexyl acetate, citroneilol, coumarin, galaxoiide. geraniol. hexyl cinnamic 
aldehyde, isobornyl acetate, linalool. linalyl acetate, lyral, ambrette. phenethyl alcohol, tetrahydromuguol 
and terpinyl acetate. Fragrances that have become classics as descriptors for other perfume oils in the 
same family are also included herein and would comprehend perfume oils in the straight floral family, the 
floral bouquet family, the aldehydic floral family, the oriental family, the chypre family, the woody family, the 
green family, the citi-us family, the fougere family, the canoe family, the musk family, the animal family, the 
leather family, the spice family and the herbal family. 

While the primary ingredients of the perfume compositions of the present invention are the perfume oil 
and the volatile alkylmethylsiloxane. the compositions may optionally include other minor amounts of 
Ingredients necessary to provide a more acceptable consumer oriented product. Thus, a coloring agent may 
be required such as D & C Red No. 19, D & C Green No. 5 and FD & C Yellow No. 5. which are CTFA 
adopted names of The Cosmetic, Toileti^ and Fragrance Association, Inc., Washington. D.C. In some 
instances, a preservative may be required such as methyl paraben, phenoxy ethanol, diazolidinyl urea and 
5-chloro-2-methyl-4-isothiazolin-3-one. Where an antimicrobial agent is required, materials such as 
Triclosan. Quaternlum-15, chloroxylenol and cetyl trimethyl ammonium bromide may be employed. Aerosol 
delivery of the perfume compositions of the invention will require a propellent including volatile hydrocar- 
bons such as isobutane or propane; dimethylether; carbon dioxide; nitrogen; or nitrous oxide; where an 
aerosol is a desirable mode of delivery. Antioxidants such as natural mixed tocopherols may also be 
employed. 

For economic reasons, It may be necessary to use the volatile short chain linear alkylmethylsiloxane or 
the volatile cyclic alkylmethylsiloxane in combination with another volatile silicone. In those instances, the 
volatile silicone is a methylsilicone fluid corresponding to. the average unit formula (CH3)aSiO(4-a«) wherein 
a is an integer having an average value of from two to three. The methylsiloxane fluid includes siloxane 
units joined by Si-O-Si bonds. Representative units are (CH3)3SiOi/2, (CH3)2Si02/2, (CH3)Si03/2 and Si04/2. 
These units are present in such molar amounts so that there is an average of from about two to three 
methyl groups per silicon atom in the methylsiloxane fluid and the fluid has a viscosity of less than about 
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one hundred centistokes measured at 25 • C. 

Preferably, the methylsiloxane fluid contains dimethylsiloxane units and optionally trimethylsiloxane 
units. Of particular utility are ntethylsiloxane fluids having a viscosity of less than about ten centistokes such 
as cyclopolysiloxanes of the general formula [(CHshSIOl, and linear siloxanes of the general formula (CHa)- 
3SiO[(CH3)2SiO]ySi(CH3)3 in which x is an integer having a value of from three to ten and y is an integer 
having a value of from zero to about four. Some representative volatile cyclic methylsiloxane compounds 
are the methylsiloxane tetramer octamethylcyclotetrasitoxane and the methylsiloxane pentamer decamethyl- 
cyclopentasitoxane. Mixtures of the tetramer and pentamer may also be employed. Such cyclic siloxanes 
have viscosities ranging from about 2.5 centistokes to about five centistokes. Of the linear siloxanes 
hexamethyldlsiloxane which has a viscosity of 0.65 centistokes is preferred. The cyclic methylsitoxanes 
matenals are known under the CTFA adopted name of The Cosmetics, Toiletries and Fragrance Associ- 
ation, Inc.. Washington. DC. as cyctomethicone. Both the cyclic and linear low viscosity volatile methylsilox- 
ane materials are clear fluids and are essentially odoriess. nontoxic, nongreasy and nonstinging Cos- 
metically these methylsiloxane fluids are nonirritating to the skin and exhibit enhanced spreadability and 
ease of rub-out when applied to skin tissue. Once applied, the materials will evaporate leaving behind no 
residue. Thus, they possess enhanced compatibility with the volatile short chain linear alkylmethylsiloxane 
and the volatile cyclic alkylmethylsiloxanes of the present invention. 

If it is desired to include a minor amount of some additional materials for the purpose of facilitating the 
emolliency characteristics of the perfume compositions of the invention, some appropriate materials are 
straight, branched or cyclic hydroxy compounds such as alcohols containing 1-30 cartjon atoms- straight 
branched or cyclic cartjoxylic adds containing 1-30 cariDon atoms; acid esters containing Cl to C30 
caboxylic acids esterified with 01 to C30 alcohols; alcohol ethers containing 1-30 carbon atoms- and 
alkanes of the fomula H-(CH2)„-H where n is 5-30. Specific examples of some of these materials ^e 2- 
ethylhexyl oxystearate; arachldyl propionate; 2-ethylhexyl adipate; isopropyl myristate; stearyl alcohol- 
propionic acid; stearic acid; mineral oil; aliphatic hydrocarijons such as mineral spirits; and lanolin and 
lanolin denvatives such as acetylated lanolin and isopropyl tanolate. Humectants such as glycerin may also 
be emptoyed. 

The perfume composition in accordance with the present invention is an anhydrous emulsifier-free 
mixture of a perfume oil and a volatile short chain alkylmethylsiloxane or a volatile cyclic alkylmethylsilox- 
ane having the formulas 
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in which the sum of the integers x and y is four, five or six. with the proviso that x and y cannot be zero- 
and z IS an integer having a value of 1-12. Preferably, z is six. seven or eight. Other preferred cyclic 
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alkylmethylsiloxanes of the invention are represented by the formula shown above and wherein (i) x is one 

and y is three, four or five; (ii) x is two and y is two, three or four; (iii) x is three and y is one, two or three; 

(iv) X is four and y is one or two; and (v) x is five and y is one. In each of the preferred modes (i)-(v). z is 1- 

12 preferably 6-8 as indicated above. 
5 The volatile short chain atkylmethylsiloxane and the volatile cyclic alkylmethytsiloxane shown above are 

known in the art and are commercially available. Methods of preparing such materials are also well known 

in the art. In any event, the preparation of such materials is described below. 

The alkylmethyl polysiloxanes of this invention can be produced by the reaction of a linear siloxane 

having Si-H functionality In the chain such as (Me3SIOi/2)2(OSIMeH)x in which Me Is methyl and x is forty to 
10 about one hundred and a cyclic siloxane having (MeaSiO) units of the formula (Me2SiO)K in which Me is 

methyl and x is an integer of about three to six preferably four or five. The reaction product is then 

contacted with a slight stoichiometric excess of an alkene Chb = CHR In the presence of a platinum on 

carbon catalyst and an alkylmethylsiloxane having the structure shown above is produced. 

The alkylmethyl polysiloxanes of this invention can also be produced by the direct hydrolysis of 
IS methylhydrogen dichlorosilane to form cyclomethylhydrogen polysiloxanes or by the direct cohydrolysts of 

methylhydrogen dichlorosilane and dimethyl dichlorosilane to form cyclomethylhydrogensiloxy dimethyl- 

siloxy copolymers. The reaction product is then contacted with a slight stoichiometric excess of an alkene 

CH2 =CHR in the presence of a platinum on carbon catalyst and an alkylmethylsiloxane having the structure 

shown above is produced. 

20 Batch production of the alkylmethyl polysiloxanes Is conducted by adding the reaction product to a non- 
agitated suspension of the catalyst In the alkene at about 60 •C. Continuous production of the alkylmethyl 
polysiloxanes Is conducted by pumping a preheated solution of a five percent stoichiometric excess of an 
alkene CH2=CHR and the reaction product through a packed column containing platinum on carbon 
catalyst chips. The column will require provision for the removal of heat because of the exothermic nature 

25 of the reaction. 

The materials are further processed in accordance with the present invention in order to provide a more ^ 
cosmetically acceptable product by removing from the product any remaining cyclic siloxane and any 
residual methylhydrogendimethylsiloxane cocyclics present as (MeHSiO)(Me2SiO)3. The alkylmethyl poly- I 
siloxanes produced in accordance with the present invention have been found to contain at most about 0.5 ^ 

30 percent residual alkene and about 99.5 percent alkylmethyl polyslloxane product. No measurable residual 
amount of platinum has been detected. The products are otherwise coloriess, odorless, clear and stable 
materials. The products are particularly adapted to skin care in that the materials have been found to form 
films on the skin which possess a very low water vapor permeability enabling the mateirials to form a biarrier 
on the skin which will reduce moisture loss from the stratum comeum. 

35 The following examples illustrate the method of making cyclic alkylmethylsiloxanes. 

Example I 

A suspension of 1.2 grams of 0.5% Pt/C in 120 grams of dry hexene-1 was stirred and heated to reflux. 
40 To this suspension was slowly added 80 grams of (MeHSiO)4. After complete addition, the mixture was 
heated at 100'C. for 1 hour, then cooled and filtered to remove the Pt/C catalyst. The mixture was then 
heated and evacuated, removing 10 grams of excess hexene-1. The remaining material was distilled to 
produce 185 grams (95%) of (CsHiaMeSiO)*. having a boiling point of 350* C, a refractive index of 1.4374. 
a density of 0.90 g/ml and a viscosity of 14 mm^/s. 

Example II 

A suspension of 1 .2 grams of 0.5% Pt/C in 80 grams of dry hexene-1 was stirred and heated to reflux. 
To this suspension was slowly added 120 grams of a mixture of cyclic (HMeSiO)x(Me2SiO)y having a boiling 

50 point of 145-165 -C, wherein x = 1:y = 3, x = 2:y = 2 and x = 3:y = 1. After complete addition, the mixture was 
heated to 100 'C. for 1 hour, then cooled and filtered to remove the Pt/C catalyst. The mixture was heated 
and evacuated, removing 6 grams of excess hexene-1. The remaining 190 grams of material was a liquid 
mixture of cyclic (C6Hi3MeSiO)x(Me2SiO)y, wherein x= 1:y = 3. x = 2:y = 2 and x = 3:y = 1 having a refractive 
index of 1.4170. a density of 0.93 g/ml and a viscosity of 6 mm^/s. 

65 The perfume compositions of this invention contain 5-30 percent by weight of the perfume oil and 1-95 
percent by weight of the volatile alkylmethylsiloxane. Preferable amounts are 5-20 percent by weight of the 
perfume oil and 5-50 percent by weight of the volatile alkylmethylsiloxane. In addition to the perfume oil and 
the alkylmethylsiloxane, the perfume composition optionally may include 0-90 percent by weight of 
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anhydrous ethanol, preferably 40-90 percent by weight; 0-40 percent by weight of a volatile methylsilicone 
fluid, preferably 5-20 percent by weight; 0-5 percent by weight of an emollient or a humectant, preferably 
about two percent by weight; and 0-1 percent by weight of each of a preservative, a colorant, an 
antimicrobial agent or an antioxidant, as needed. The compositions are particularly suitable for use as 
perfumes, colognes, after shaves, deo-colognes and pre-electric shaves. 

The following additional example illustrates the preparation of perfume compositions in accordance with 
the present invention. 

Example III 

Some eleven (1 1 ) perfume compositions were prepared Including four (4) perfumes, three (3) colognes, 
three (3) after shaves and one (1) pre-electric shave. These compositions were prepared by mixing together 
the various ingredients in the amounts shown below in the Tables. The ingredients were mixed together in 
the order in which they are listed in the Tables. All of the formulations were dear except for Perfume "G" 
which exhibited a slight haze. The fragrance oils are products of Neville Corporation, North Bergen New 
Jersey. The ethanol employed was anhydrous 200 proof ethanol. The alkylmethylsiloxane shown in the 
Tables conresponds to the volatile short chain linear alkylmethylsiloxane shown in the previous formula in 
which z Is six. The volatile cyclic methylsilicone fluid employed was decamethylcyclopentasiloxane. The 
volatile linear methylsilicone fluid was hexamethyldisiloxane. All amounts shown in the Tables are weight 
percent. 



TABLE I 

Ingredient Perfume A Cologne B Perfume C 

Fragrance Oil 

Eternity Type X 15,0 7.5 

Obsession Type - - 15.0 

Trouble Type - - - 

Cool Water Type - - - 

Fahrenheit Type - - - 

Eternity Type II - 

Ethanol 

(200 proof) 45.0 72.5 40.0 
Alky Ime thy 1 

Siloxane 40.0 20.0 45.0 



Volatile Cyclic 
Methylsilicone 

Volatile Linear 
Methylsilicone 

Glycerin 
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IS 



20 



InRredient 



TABLE II 
Cologne D Cologne E 



25 



Fragrance Oil 
Eternity Type I 
Obsession Type 7.5 
Troub/le Type 
Cool /Water Type 
Fahrenheit Type 
Eternity Type II 

Ethanol (200 proof) 49.5 

Alky Ime thy 1 

Siloxane 23.0 

Volatile Cyclic 

Methy Isilicone 20 • 0 

Volatile Linear 
Methyls ilicone 

Glycerin 



7.5 



49.5 
23.0 



20.0 



Perfume F 



15,0 

45.0 
40.0 



30 



35 



Ingredient 



TABLE III 

Pre-Electric 
Perfume G Shave H After Shave I 



40 



45 



SO 



Fragrance Oil 
Eternity Tjrpe I 
Obsession Type 
Trouble Type 
Cool Water Type 
Fahrenheit Type 
Eternity Type II 

Ethanol 
(200 proof) 

Alkylmethyl 
Siloxane 

Volatile Cyclic 
Methy Isilicone 

Volatile Linear 
Methy Isilicone 

Glycerin 



15.0 



85.0 



6.0 

89.0 
5.0 



6.0 

79.0 
15.0 



55 
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TABLE IV 

Ingredient After Shave J After Shave K 

Fragrance Oil 
Eternity Type I - 
Obsession Type 
Trouble Type 
Cool Water Type 
Fahrenheit Type 

Eternity Type II 6.0 6.0 

Ethanol 

(200 proof) 72.0 72.0 

Alky Ime thy 1 

Siloxane 15.0 15.0 

Volatile Cyclic 
20 Methylsilicone 5.0 

Volatile Linear 

Methylsilicone - 5.0 

25 Glycerin 2.0 2.0 

It will be apparent from the foregoing that many other variations and modifications may be made in the 
compounds, compositions, structures and methods described herein without departing substantially from 
30 the essential features and concepts of the present invention. Accordingly, it should be clearly understood 
that the forms of the invention described herein are exemplary only and are not intended as limitations on 
the scope of the present invention as defined in the appended claims. 

Claims 

35 

1. A composition comprising an anhydrous emulsifier-free mixture of a perfume oil and an alkyimethyl- 
siloxane having a fonnula setocted from the group consisting of 

CH, CH, CH, 

I 3 , 3 , 3 

CH- - Si - 0 - Si - O - Si - CH, 

> 1,1 
CH3 (012)^ CH3 

45 CHj 



and 
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CH, 

I ^ 
- Si - O 

I 

CH3 



I ^ 

Si - ( 

I 

I ^ ^ 



in which the sum of the integers x and y is four, five or six with the proviso that x and y cannot be zero: 
and z is an integer having a value of 1-12. 

The composition of claim 1 in which the mixture includes anhydrous ethanol. 

The composition of claim 2 in which the mixture includes 5-20 percent by weight of the perfume oil. 5- 
50 percent by weight of the alkylmethylsiloxane, 40-90 percent by weight of anhydrous ethanol. 5-20 
percent by weight of a methylsilicone fluid and a humectant. 
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